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♦•NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the lead wire used for the nonaqueous 
electrolyte cell as a power supply of electronic equipment etc., and relates to the lead wire used for the nonaqueous 
electrolyte cell which equips a detail with the bag body which encloses a positive electrode, a negative electrode, a 
nonaqueous electrolyte medium, etc. more. 
[0002] 

[Description of the Prior Art] According to the demand of a miniaturization of electronic equipment, the demand of the 
miniaturization of the cell used as the power supply and lightweight-izing has become strong. On the other hand, the 
formation of high-energy density and high-energy increase in efficiency to a cell are also called for. In order to fill such a 
demand, the expectation for the nonaqueous electrolyte cells (for example, Li ion cell etc.) by which an electrode, the 
electrolytic solution, etc. were enclosed with the interior of the bag body which mainly consists of synthetic resin etc. is 
growing. 

[0003] In such a nonaqueous electrolyte cell, in order to take out current outside, it is common that lead wire is 
prolonged from the bag body, and a bag body is equipped with lead wire as follows. That is, some lead wire is inserted in 
the interior of the bag body which has opening from the opening, where lead wire is inserted by the inside of the opening 
edge of a bag body, the opening edge is heat sealed, and lead wire is attached in a bag body in this way. And in such a 
nonaqueous electrolyte cell, in order that the sealing performance of a bag body may influence the reliability of a cell, the 
thing of the structure whose metal layer was pinched between plastic film is well used as a bag body. 
[0004] conventionally, as a lead wire used in such a nonaqueous electrolyte cell, it is indicated by JP,3-62447,A and 
JP,57-1 15820,A, for example -- as - the lead of aluminum etc. - it is indicated by the thing and JP,9-265974,A which 
consist only of a conductor - as - a lead ~ what covered the insulator which turns into a conductor from thermoplastics 
is known 
[0005] 

[Problem(s) to be Solved by the Invention] however, the nonaqueous electrolyte cell indicated by JP,3-62447,A 
mentioned above and JP,57-1 15820,A ~ setting - a lead ~ the time of a conductor being attached in a bag body - a bag 
body and a lead - the resin between conductors - heat weld - fusing - a lead - the conductor may have short-circuited 
with the metal layer of a bag body moreover, the nonaqueous electrolyte cell indicated by JP,9-265974,A ~ also setting - 
- a lead - the time of a conductor being attached in a bag body - a lead - the insulator between a conductor and the 
metal layer of a bag body - fusing - a lead - there was a possibility that the metal layer of a conductor and a bag body 
might short-circuit 

[0006] then, this invention ~ a nonaqueous electrolyte cell - setting — a lead - it aims at offering the lead wire for 
nonaqueous electrolyte cells which can fully secure insulation with the metal layer of a conductor and a bag body 
[0007] 

[Means for Solving the Problem] the result examined wholeheartedly for this invention persons to make the above- 
mentioned purpose attain — a lead — constituting so that the bridge formation layer which consists of a polyolefine 
system resin with which covered the conductor with the insulator and the insulator constructed the bridge may be 
included — it is — a nonaqueous electrolyte cell ~ setting -- a lead — it finds out that the short-circuit between a conductor 
and the metal layer of a bag body can fully be prevented, and came to complete this invention 

[0008] namely, the lead which this invention is a lead wire for nonaqueous electrolyte cells welded to the inside of the 
bag body which encloses a nonaqueous electrolyte medium, a positive electrode, and a negative electrode, including a 
metal layer, and is electrically connected to a positive electrode or a negative electrode — a conductor and a lead — a 
conductor is covered, and it has the insulator welded to the inside of a bag body, and is characterized by including the 
bridge formation layer which an insulator becomes from bridge formation polyolefin resin at least 
[0009] a lead according to melting of an insulator since the bridge formation layer which an insulator becomes from 
bridge formation polyolefin resin is included according to this invention, when lead wire is attached in a bag body by 
heat weld — the short-circuit between a conductor and the metal layer of a bag body is fully prevented 
[0010] the above-mentioned lead wire — setting — an insulator — a lead — it is desirable that the thermoplastic layer 
which pastes a conductor and consists of thermoplastic polyolefin resin is included since [ in this case, ] thermoplastic 
polyolefin resin has an adhesive property by heating — a lead — the adhesion of a conductor and a thermoplastic layer is 
secured 

[001 1] a lead - as for the bond strength of a thermoplastic layer to a conductor, it is desirable that they are 4.9 or more 
N/cm When the nonaqueous electrolyte medium by which a bond strength is used for a nonaqueous electrolyte cell by 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



29/10/2003 



Page 2 sur 6 



less than 4.9 N/cm is nonaqueous electrolyte, there is an inclination which the electrolytic solution leaks from a bag 
body. 

[0012] As for the gel molar fraction of bridge formation polyolefin resin, it is desirable that it is 20 - 90%. the time of 
less than 20% of the degree of bridge formation being [ a gel molar fraction ] insufficient, and carrying out heat weld of 
the insulator of lead wire with the inside of a bag body — bridge formation polyolefin resin — fusing — a lead — there is 
an inclination for the metal layer of a conductor and a bag body to short-circuit Moreover, when a gel molar fraction 
exceeds 90%, the degree of bridge formation is too large, the adhesive property between an insulator and a bag body 
becomes bad, and there is an inclination for exsorption of the electrolytic solution to take place in the nonaqueous 
electrolyte cell using nonaqueous electrolyte as a nonaqueous electrolyte medium. 

[0013] Moreover, as for bridge formation polyolefin resin, it is desirable that a bridge is constructed by irradiation of 
ionizing radiation from a viewpoint of productivity. 

[0014] Furthermore, as for thermoplastic polyolefin resin, it is desirable that they are one sort or two sorts or more of 
mixture chosen from the group which consists of polyethylene, acid denaturation polyethylene, and an ionomer. the 
above-mentioned thermoplastic polyolefin resin — heating — fusing — a lead — it can paste up easily with a conductor 
[0015] Moreover, it is desirable that thermoplastic polyolefin resin is polypropylene or acid denaturation polypropylene. 
[0016] When welded to the bag body using the polypropylene which is excellent in thermal resistance as a material 
which constitutes the inside of the bag body of a nonaqueous electrolyte cell according to this lead wire, as compared 
with the case where polyethylene and an ethylene- vinyl acetate copolymer are used as thermoplastic polyolefin resin, it 
becomes possible to raise the adhesive property of an insulator and a bag body, and the thermal resistance of a 
nonaqueous electrolyte cell. 
[0017] 

[Embodiments of the Invention] Hereafter, the suitable operation gestalt of the lead wire for nonaqueous electrolyte cells 
of this invention is explained. In addition, suppose that the same sign is given to a same or equivalent component in a 
drawing. 

[0018] Drawing,! is the perspective diagram showing the suitable operation gestalt of the lead wire of this invention. The 
lead wire of this invention is built into the nonaqueous electrolyte cell 10 of a light-gage form as shown in drawing 1 . 
This nonaqueous electrolyte cell 10 is constituted by enclosing the single electrochemical cell containing the nonaqueous 
electrolyte (nonaqueous electrolyte medium) by which the electrolyte (for example, lithium compound) was dissolved in 
the solvent (for example, organic solvent) of non-water with the enclosure bag (bag body) 14 with which the portion 12 
by which heat weld is carried out and the periphery section is heat sealed was formed. In this nonaqueous electrolyte cell 
10, the end of the 1st lead-wire 18a and 2nd lead-wire 18b is prolonged in the upper part from the upper part of the 
enclosure bag 14, and enables electric connection with the exterior, in addition, the 1st lead- wire 18a and 2nd lead- wire 
18b — respectively -- the 1st lead — conductor 19a and the 2nd lead — a conductor — it has 19b and Insulators 21a and 
21b'are covered by those peripheries, respectively 

[0019] Drawing 2 is the cross section which met the A-A line or B-B line of the nonaqueous electrolyte cell 10 of 
drawing 1 . As shown in drawing 2 , this enclosure bag 14 consists of a multilayer film formed when the layers 24*28 
which consist of a plastics layer pinched the metallic foil or the metal layer 22 which consists of aluminum, for example 
from a viewpoint which suppresses osmosis of nonaqueous electrolyte 20. 

[0020] If it states to a detail more, the enclosure bag 14 is formed by [ of the above-mentioned multilayer film in contact 
with nonaqueous electrolyte 20 ] carrying out heat weld of the periphery section of the inside layer 24 most. Here, most, 
the inside layer 24 consists of a maleic-acid denaturation polyolefine (for example, maleic-acid denaturation low density 
polyethylene), for example, most, in order that [ of the enclosure bag 14 ] the outside layer 28 may protect the metal 
layer 22 from a lesion, it is prepared by the viewpoint which prevents exsorption of the nonaqueous electrolyte 20 in the 
heat-sealing portion 12 formed in the periphery section of the inside layer 24 of a multilayer film, for example, it consists 
of a PET (polyethylene terephthalate). 

[0021] Moreover, what the solute which becomes organic solvents, such as propylene carbonate and gamma - 
butyrolactone, from a lithium compound like LiC104 and LiBF4 dissolved as nonaqueous electrolyte 20 held in the 
enclosure bag 14, for example is used. Furthermore, in the enclosure bag 14, the positive-electrode board 30 and the 
negative-electrode board 32 which are dipped in nonaqueous electrolyte 20 are enclosed, and these positive-electrodes 
board 30 and the negative-electrode board 32 consist of a metal base (not shown) of the metallic foil called charge 
collector or an expanded metal, and an active material layer (not shown) formed on the metal base. Moreover, between 
the positive-electrode board 30 and the negative-electrode board 32, the separator 34 for preventing diffusion of 
nonaqueous electrolyte 20 is arranged. 

[0022] furthermore, the metal base of the positive-electrode board 30 - lead wire 36 - minding - the lead of the 1st of 
1st lead- wire 18a a conductor — it connects with the end of 19a — having -- the 1st lead — a conductor — the other end 
of 19a is prolonged in the exterior of the enclosure bag 14 the metal base of the negative-electrode board 32 - the lead of 
the 2nd of 2nd lead-wire 18b — a conductor — it connects with the end of 19b through lead wire 38 — having — the 2nd 
lead — a conductor — the other end of 19b is prolonged in the exterior of the enclosure bag 14 moreover, the 1st lead — 
conductor 19a and the 2nd lead — a conductor — a part of 19b is covered with Insulators 21a and 21b, respectively And 
the 1st lead- wire 18a and 2nd lead-wire 18b are attached in the enclosure bag 14 by [ whose insulators 21a and 21b are 
the insides of the enclosure bag 14 ] carrying out heat weld with the inside layer 24 most. 
[0023] Here, the 1st lead-wire 18a and 2nd lead-wire 18b are explained in detail. 

[0024] the 1 st lead connected to the positive-electrode board 30 — what consists of the thing which is not dissolved at the 
time of electric discharge, for example, aluminum, titanium, or these alloys as conductor 19a is used suitably moreover, 
the 2nd lead connected to the negative-electrode board 32 — sludges, such as a lithium, arise at the time of overcharge, or 



http://www4.ipdl.jpo.go,jp/cgi-bin/tran web cgi ejje 



29/10/2003 



Page 3 sur 6 



what consists of the thing which cannot form a lithium alloy etc. easily at the time of the overdischarge to which the 
potential difference becomes large as conductor 19b, and is hard to dissolve, for example, nickel, copper, or these alloys 
is used 

[0025] insulator 21a — the 1st lead — a conductor — this thermoplastic layer 23 a consists of thermoplastic polyolefin 
resin including thermoplastic layer 23a pasted up on the periphery of 19a as such thermoplastic polyolefin resin — the 1st 
lead — a conductor — what can be pasted up on 19a uses — having — among these, heating — fusing — the 1st lead — a 
conductor — since there is an inclination which becomes easier to paste up to 19a, reactant resins or such mixture, such as 
polyethylene, acid denaturation polyethylene, polypropylene, acid denaturation polypropylene (for example, maleic- 
anhydride denaturation polypropylene), and an ionomer, are desirable When the polypropylene which is excellent in 
thermal resistance as a material of the enclosure bag 14 which constitutes the inside layer 24 most is used here, it is 
desirable to use polypropylene or acid denaturation polypropylene among the above-mentioned thermoplastic polyolefin 
resin. In this case, compared with the case where polyethylene and an ethylene-vinyl acetate copolymer are used as 
thermoplastic polyolefin resin, an adhesive property with the layer 24 of an inside is raised most, and the thing of 
Insulators 21a and 21b and the enclosure bag 14 for which high thermal resistance is given to the nonaqueous electrolyte 
cell 10 becomes possible. In addition, as the above-mentioned ionomer, the thing over which copolymers, such as a 
homopolymer or ethylene, methacrylic acids, etc., such as polyethylene and the poly pre pyrene, were made to construct 
a bridge by Na, Mg, K, etc. is used. 

[0026] the lead of the 1st of the above-mentioned thermoplastic layer 23a — a conductor — as for the bond strength to 
19a, it is desirable that they are 4.9 or more N/cm a bond strength — less than 4.9 N/cm — thermoplastic layer 23a and the 
1st lead — a conductor — seal nature with 19a becomes inadequate, and there is an inclination which nonaqueous 
electrolyte 20 leaks from the enclosure bag 14 here — a bond strength — the 1st lead — a conductor — insulator 21a 
covered by 19a — the 1st lead — the force needed for dissociating from conductor 19a — saying — the 1st lead — a 
conductor — it is expressed with the force of per unit width of face (1cm) of 19a 

[0027] Moreover, insulator 21a contains bridge formation layer 25a on the outside of thermoplastic layer 23a. Bridge 
formation layer 25a consists of polyolefin resin over which the bridge was constructed. Although polyolefin resin should 
just be a thing of the enclosure bag 14 in which the inside layer 24 and heat weld are the most possible, it is desirable that 
the same resin as above-mentioned thermoplastic polyolefin resin is used. This is because there is an inclination for the 
adhesive strength between thermoplastic layer 23a and bridge formation layer 25a to decline when a different resin from 
above-mentioned thermoplastic polyolefin resin is used. When the polypropylene which is excellent in thermal resistance 
as a material of the enclosure bag 14 which constitutes the inside layer 24 most is used here, it is desirable that 
polypropylene or acid denaturation polypropylene is used as the above-mentioned polyolefin resin, in this case, the case 
where polyethylene and an ethylene-vinyl acetate copolymer are used as the above-mentioned polyolefin resin — 
comparing - Insulators 21a and 21b and the enclosure bag 14 - an adhesive property with the layer 24 of an inside and 
the thermal resistance of the nonaqueous electrolyte cell 10 will improve further most As a method of constructing a 
bridge in polyolefin resin, the chemistry bridge formation by bridge formation by irradiation of ionizing radiation, such 
as an electron ray and gamma rays, peroxide, etc., silane bridge formation, etc. are used. When constructing a bridge by 
ionizing radiation in the above-mentioned polyolefin resin, a bridge formation assistant is added by polyolefin resin if 
needed. As this bridge formation assistant, trimethylol-propane methacrylate, a pentaerythritol tfioria chestnut rate, 
ethyne glycol dimethacrylate, a triaryl SHIANU rate, triallyl isocyanurate, etc. are used, for example, the time of it being 
excellent in heat-resistant deformans, even if the polyolefin resin over which the bridge was constructed is heated beyond 
the melting point, and carrying out heat weld of the insulator 19of 1st lead-wire 18a a with the inside of the enclosure 
bag 14 - the 1st lead « a conductor — it becomes possible to fully prevent the short-circuit between 18a and the metal 
layer 22 of the enclosure bag 14 

[0028] Moreover, in bridge formation polyolefin resin, it is desirable that the gel molar fraction is 20% - 90%. A gel 
molar fraction is an index which shows the degree of bridge formation, and says the rate of the gel in the bridge 
formation polyolefin resin which became insoluble at solvents, such as a xylene, (macromolecule chain which became 
insoluble), the time of less than 20% of the degree of bridge formation being [ a gel molar fraction ] insufficient, and 
carrying out heat weld of the inside of the enclosure bag 14, and the bridge formation layer 25a — the metal layer 22 of 
the enclosure bag 14, and the 1st lead — a conductor — there is an inclination for 19a to short-circuit On the other hand, 
when a gel molar fraction exceeds 90%, the degree of bridge formation is too large, the adhesive property between the 
enclosure bag 14 and bridge formation layer 25a becomes bad, and there is an inclination which nonaqueous electrolyte 
20 leaks. 

[0029] in addition, the 2nd lead ~ a conductor ~ insulator 21b covered by 19b is also equipped with thermoplastic layer 
23b and bridge formation layer 25b, and the thermoplastic polyolefin resin used in insulator 19a and bridge formation 
polyolefin resin are used, respectively as the thermoplastic polyolefin resin which constitutes thermoplastic layer 23b, 
and bridge formation polyolefin resin which constitutes bridge formation layer 25b 
[0030] Below, the production method of 1 st lead-wire 1 8a is explained. 

[0031] the 1st lead for positive-electrode boards with which first a cross section consists of aluminum plate-like with a 
rectangle — a conductor — 19a is prepared The thermoplastic film which consists of polyolefin resin, such as for 
example, a maleic-anhydride denaturation low density polyethylene, and, on the other hand, constitutes thermoplastic 
layer 23a, and the thermoplastic film which should consist of polyolefin resin, such as a low density polyethylene, and 
should constitute bridge formation layer 25a are produced with a T die or an inflation extruder, respectively. And bridge 
formation processing is performed about the thermoplastic film which should constitute bridge formation layer 25a. 
Although the chemistry bridge formation by the irradiation bridge formation by ionizing radiation, such as a gamma ray 
and an electron ray, peroxide, etc., silane bridge formation, etc. are used as the method of bridge formation processing, 
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the irradiation bridge formation with possible making a bridge construct from a viewpoint which raises productivity for a 
short time is the most desirable. And the thermoplastic film which constitutes bridge formation layer 25a obtained in this 
way and oyer which the bridge was constructed, and above-mentioned thermoplastic layer 23a are stuck by heat 
lamination, respectively, are united, and thermoplastic layer 23a and insulator 21a which consists of two-layer [ of bridge 
formation layer 25a ] are obtained. 

[0032] insulator 21a obtained in this way next — thermoplastic layer 23a - the 1st lead — a conductor — 19a — turning — 
the 1st lead - a conductor — it is made to stick to 19a then, insulator 21a — hearing - thermoplastic layer 23a and a lead 
of the 1st of insulator 21a ~ a conductor — heat weld of the 19a is carried out In this way, 1st lead-wire 18a is obtained 
[0033] 2nd lead- wire 18b is also produced by the method mentioned above and the same method, however, the lead of 
the 2nd of 2nd lead-wire 18b — a conductor — 19b — the 1st lead - a conductor — although you may be the material used 
for 19a, it is desirable to use what consists of copper, for example 

[0034] In addition, the production method of 1st lead- wire 18a is not limited to the method mentioned above. For 
example, after preparing the thermoplastic film of one layer which consists of polyolefin resin and making 1st lead-wire 
19a carry out heat weld of this thermoplastic film, 1st lead-wire 19a can be obtained from the outside of this 
thermoplastic film also by irradiating the electron ray controlled so that transparency distance became smaller than the 
thickness of a film. In this case, the portion equivalent to which the electron ray was among thermoplastic films is set to 
bridge formation layer 25a, and the portion equivalent to which an electron ray was not is set to thermoplastic layer 23a. 
[0035] An example of a method which next attaches in the enclosure bag 14 the 1st lead- wire 18a and 2nd lead-wire 18b 
which were mentioned above is explained. 

[0036] The enclosure bag 14 with which the 1st lead-wire 18a and 2nd lead- wire 18b are attached is produced as follows. 
That is, couple preparation of the multilayer film of the shape of a rectangle which contains a metallic foil or a metal 
layer inside is carried out first, including the layer which becomes a front face from a maleic-acid denaturation 
polyolefine. Next, these multilayer films are piled up so that the layer of a maleic-acid denaturation polyolefine may 
counter, and only desired seal width of face heat seals three sides of rectangular circumferences on predetermined 
heating conditions using a seal machine. In this way, the enclosure bag 14 which has opening is obtained. 
[0037] A part of 1st lead- wire 18a and 2nd lead-wire 18b are held through opening of the enclosure bag 14 to such an 
enclosure bag 1 4. this time - insulator 2 1 of insulator 2 1 of 1 st lead- wire 1 8a a, and 2nd lead-wire 1 8b b - respectively — 
the enclosure bag 14 — it holds so that it may be most arranged between the inside layers 24 then, the insulators 21a and 
21b ~ the opening edge of the enclosure bag 14 — putting — a seal machine — using — the bridge formation layers 25a 
and 25b of Insulators 19a and 19b, and the enclosure bag 14 — heat weld of the inside layer 24 is carried out most since 
the bridge formation layers 25a and 25b are contained in Insulators 19a and 19b and it has been hard coming to fuse 
insulating layers 21a and 21b at this time — heating at the time of heat weld — the 1st lead -- a conductor — the 2nd lead 
between 19a and the metal layer 22 of the enclosure bag 14 - a conductor - the short-circuit between 19b and the metal 
layer 22 of the enclosure bag 14 is fully prevented 

[0038] In addition, the nonaqueous electrolyte cell which applies the lead wire of this invention is not limited to the 
operation gestalt mentioned above. That is, the nonaqueous electrolyte cell which applies the lead wire of this invention 
will not be limited especially if a metallic foil or a metal layer is included in an enclosure bag. For example, the solid 
electrolyte which consists of a polyethylene oxide, polypropylene oxide, etc. may be used as a nonaqueous electrolyte 
medium of a nonaqueous electrolyte cell, thus — the case where a solid electrolyte is used as a nonaqueous electrolyte 
medium — a nonaqueous electrolyte cell — setting — the 1st lead — conductor 19a and the 2nd lead — a conductor — 
short-circuit is fully prevented between 19b and the metal layer 22 of the enclosure bag 14 
[0039] Hereafter, the content of this invention is more concretely explained using an example. 
[Example] (Example 1) 
(Production of lead wire) 

[0040] First, 1st lead-wire 18a for positive electrodes and 2nd lead-wire 18b for negative electrodes were produced, the 
1st lead — the aluminum plate 5mm and whose length width of face is 100mm in 0.1mm as conductor 19a for thickness - 
- preparing -- the 2nd lead — as conductor 19b — the 1st lead — a conductor — the copper plate of the same size as 19a 
was prepared 

[0041] The maleic-anhydride denaturation low-density-polyethylene film whose thickness is 50 micrometers on the other 
hand (density : 0.92 g/cm3, melt-flow-rate (MFR):1.0g /, and lOmin, the melting point : 123 degrees C), the low-density- 
polyethylene film (it min(s) density: - 0.92g/cm3 and MFR:1.0 -- g/10) whose thickness is 50 micrometers Melting 
point: 123 degrees C is prepared, it irradiated and the electron ray of 200k V of acceleration voltage was made to 
construct a bridge about the low-density-polyethylene film of them, using electron-beam-irradiation equipment, so that 
an absorbed dose may serve as 30kG(ies). When the gel molar fraction of the low density polyethylene which 
constructed the bridge was measured at this time, the gel molar fraction was 25%. Moreover, MFR of the above- 
mentioned maleic-anhydride denaturation low-density-polyethylene film and a low-density-polyethylene film was 
measured according to JISK-6760 (test temperature : 190 degrees C, a load : 21.17Ns). 

[0042] And it stuck and united by carrying out the heat lamination of a maleic-anhydride denaturation low-density- 
polyethylene film and the low-density-polyethylene film at 150 degrees C. Next, this laminate film was cut and two 
insulators of a lOmrnxlOrnm square were obtained. 

[0043] then, insulator of two sheets 21a — the 1st lead — a conductor — it counters through 19a - as — piling up 
(referring to drawing 3 (a)) — this state -- the heat press for 150 degree-Cx 10 seconds -- insulator 21a — the 1st lead — a 
conductor — 19a was made to carry out heat weld (refer to drawing 3 (b)) Similarly, 2nd lead-wire 18b was obtained, the 
1st lead — a conductor — 19a, insulator 2 1 a, and the 2nd lead — a conductor — the bond strengths between 19b and 
insulator 21b were 5.4 N/cm, respectively 
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[0044] In addition, it asked for the gel molar fraction of a low density polyethylene as follows. That is, after dissolving 
into the 120-degree C xylene solvent and leaving a low density polyethylene for 24 hours, the weight of insolubles was 
measured and it asked for the gel molar fraction by the following formula. 

Gel molar-fraction (%) =(insoluble weight / initial mass) xl00[0045] Moreover, it asked for the bond strength as follows. 
That is, thickness prepared first the aluminum plate 5mm and whose length width of face is 100mm by 0.1mm. On the 
other hand, the above-mentioned laminate film was cut and two insulators of width of face of 5mm and a length 50mm 
rectangle were prepared. And it carried out as [ insert / an aluminum plate ], and the insulator of two sheets was piled up. 
Then, the portion with a length [ of an insulator ] of 20mm was pressed, heat weld was carried out and the sample for 
bond-strength measurement was obtained. And it had the portion which is not pressed among insulators, the insulator 
was pulled as by return, and it asked for the intensity at that time. 
(Production of an enclosure bag) 

[0046] The aluminum laminate film of the composition of the aluminum layer 40 with a thickness of 25 micrometers and 
the polyethylene layer 42 whose thickness is 30 micrometers was cut, and the rectangle film 44 of a lOOmmx 150mm 
angle was prepared two sheets. Then, as the field of the polyethylene layer 42 became inside, it laid the film 44 of two 
sheets on top of it, three sides were heat sealed by 5mm width of face (150 degree-Cx 1 minute), and the enclosure bag 
46 which one side of mouths opened in this way was obtained (refer to drawing 4 ). 
(Production of a simulation cell) 

[0047] After putting five cc of mixed solvents whose rate of a volume ratio of ethylene carbonate/diethyl carbonate is 1/1 
into the interior of the obtained enclosure bag 46, a part of 1st obtained lead-wire 1 8a for positive electrodes and 2nd 
lead- wire 1 8b for negative electrodes were set to the interior of the enclosure bag 46. Then, one side in which the 
enclosure bag 46 remains was heat sealed for the insulators 21a and 21b of the 1st lead- wire 18a and 2nd lead- wire 18b 
by 5mm width of face by the state where it inserted, respectively, and the simulation cell 48 was obtained (refer to 
drawing 5 ). 

[0048] Ten simulation cells 48 were produced in the above-mentioned procedure, and it evaluated whether the insulation 
of lead wire 1 8a and 1 8b would be secured about each, concrete — the aluminum layer 40 of the enclosure bag 46, and 
the 1 st lead — conductor 1 9a and the 2nd lead — a conductor — it carried out by measuring the number which short- 
circuited [ whether short-circuit takes place between 19b, and ] The result is shown in Table 1. 
[Table 1] 
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[0049] As shown in Table 1, about the simulation cell concerning this example, short-circuit did not take place at all. 
(Example 2) 

[0050] When producing the bridge formation layer of the insulator of the 1st lead wire and the 2nd lead wire, and making 
the amount of electron beam irradiation to a low density polyethylene an absorbed dose serve as 150kG(ies), except 
having made the gel molar fraction of a bridge formation low density polyethylene into 85%, ten simulation cells were 
produced like the example 1 , and the insulation of the 1 st lead- wire 1 8a and 2nd lead-wire 1 8b was evaluated about each. 
The result is shown in Table 1 . As shown in Table 1 , short-circuit did not take place at all about the simulation cell 
concerning this example as well as an example 1 . 
(Example 3) 

[0051] When producing the bridge formation layer of the insulator of the 1st lead wire and the 2nd lead wire, and making 
the amount of electron beam irradiation to a low density polyethylene an absorbed dose serve as 20kG(ies), except 
having made the gel molar fraction of a bridge formation low density polyethylene into 17%, ten simulation cells were 
produced like the example 1 , and the insulation of the 1 st lead- wire 1 8a and 2nd lead-wire 1 8b was evaluated about each. 
The result is shown in Table 1 . Although there was a case where short-circuit took place, about the simulation cell 
concerning this example as shown in Table 1 , there were few the numbers. 
(Example 4) 

[0052] When producing the bridge formation layers 25a and 25b of the insulators 21a and 21b of the 1st lead- wire 18a 
and 2nd lead- wire 18b When making it an absorbed dose serve as 200kG(ies), the amount of electron beam irradiation to 
a low density polyethylene Except having made the gel molar fraction of a bridge formation low density polyethylene 
into 92%, ten simulation cells were produced like the example 1, and the insulation of the 1st lead-wire 18a and 2nd 
lead- wire 18b was evaluated about each. The result is shown in Table 1. As shown in Table 1, about the simulation cell 
concerning this example, short-circuit did not take place at all. 
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(Example S) 

[0053] shortening the press time when carrying out the heat press of the insulators 21a and 21b at 5 seconds — a lead — 
except having made the bond strength of Conductors 19a and 19b and Insulators 2 1 a and 21b into 4. 1 N/cm, ten 
simulation cells were produced like the example 1, and the insulation of the 1st lead- wire 18a and 2nd lead-wire 18b was. 
evaluated about each The result is shown in Table 1. As shown in Table 1, short-circuit did not take place at all about the 
simulation cell concerning this example as well as an example 1 . 
(Example 6) 

(Production of lead wire) 

[0054] As 1st lead-wire 18a for positive electrodes, and the 2nd lead-wire 18b for negative electrodes, the same thing as 
an example 1 was used. 

[0055] On the other hand, the maleic-anhydride denaturation polypropylene film (density : 0.89 g/cm3, MFR:2.8g /, and 
lOmin, the melting point : 140 degrees C) whose thickness is 50 micrometers, and the film with which it is thin from the 
polypropylene mixture which is 50 micrometers were prepared. Here, to the random type polypropylene (density : 0.9 
g/cm3, MFR:1.2g /, and lOmin, the melting point : 130 degrees C) 100 weight section, polypropylene mixture carried out 
1 weight section addition of the trimemylolpropanetrimethacrylate, and produced this by mixing with a roll mixer. 
Moreover, the film which consists of polypropylene mixture was produced by extruding polypropylene mixture with a 
film extruder. In addition, MFR of the above-mentioned maleic-anhydride denaturation polypropylene and 
polypropylene was measured according to JISK-6758 (test temperature : 230 degrees C, a load : 21 .17Ns). 
[0056] Among these, it irradiated and the electron ray of 200k V of acceleration voltage was made to construct a bridge 
about the film which consists of polypropylene mixture, using electron-beam-irradiation equipment, so that an absorbed 
dose may serve as 150kG(ies). When the gel molar fraction of the film obtained in this way was measured like the 
example 1 at this time, the gel molar fraction was 55%. 

[0057] And two insulators of a lOmmxlOmm square were obtained like the example 1 except having carried out the heat 
lamination of a maleic-anhydride denaturation poly polypropylene film and the film which consists of polypropylene 
mixture which constructed the bridge at 1 80 degrees C. 

[0058] then, insulator 21a and the 1st lead of two sheets — a conductor — 1st lead- wire 18a was produced like the 
example 1 except having performed heat weld with 19a on 180 degrees C and the conditions for 10 seconds 2nd lead- 
wire 18b was produced similarly, and the 1st lead — a conductor — 19a, insulator 21a, and the 2nd lead — a conductor -- 
when the bond strength between 19b and insulator 21b was measured like the example 1, they were 4.9 N/cm, 
respectively 

(Production of an enclosure bag) 

[0059] It replaced with the polyethylene layer 42 with a thickness of 30 micrometers, the aluminum laminate film which 
has a polypropylene layer with a thickness of 30 micrometers was prepared, and the enclosure bag 46 which one side of 
mouths opened was obtained like the example 1 except having heat sealed three sides of the rectangle film 44 of two 
sheets cut down and piled up from this aluminum laminate film at 1 80 degrees C. 
(Production of a simulation cell) 

[0060] In this way, ten simulation cells 48 were produced like the example 1 using the 1st obtained lead- wire 18a for 
positive electrodes, the 2nd lead- wire 1 8b for negative electrodes, and the enclosure bag 46. And it evaluated like the 
example 1 whether the insulation of lead wire 18a and 18b would be secured about each of the simulation cell 48. The 
result is shown in Table 1 . As shown in Table 1 , short-circuit did not take place at all about the simulation cell 
concerning this example as well as an example 1 . 
(Example 7) 

[0061] It replaced with the polypropylene in polypropylene mixture, and ten simulation cells were produced like the 
example 6 except having used maleic-anhydride denaturation polypropylene (density : 0.89 g/cm3, MFR:2.8g /, and 
lOmin, the melting point : 140 degrees C). in addition, the 1st lead — conductor 19a and the 2nd lead — a conductor — 
when the gel molar fraction was measured like the example 1 about each of the maleic-anhydride denaturation 
polypropylene film with which the bridge was constructed of the insulators 21a and 21b which cover 19b, the gel molar 
fraction was 62% moreover, the 1st lead - a conductor — 19a, insulator 2 1 a, and the 2nd lead - a conductor — when the 
bond strength between 19b and insulator 21b was measured like the example 1, they were 4.9 N/cm, respectively 
[0062] And the insulation of the 1st lead -wire 1 8a and 2nd lead-wire 1 8b was evaluated like the example 1 about each of 
the simulation cell 10 obtained as mentioned above. The result is shown in Table 1. As shown in Table 1, short-circuit 
did not take place at all about the simulation cell concerning this example as well as an example 1 . 
[0063] 

[Effect of the Invention] a lead according to melting of an insulator since the bridge formation layer which an insulator 
becomes from bridge formation polyolefin resin is included according to this invention as explained above, when lead 
wire is attached in a bag body by heat weld — the short-circuit between a conductor and the metal layer of a bag body is 
fully prevented, and can fully secure the insulation of lead wire 
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♦.NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . 

[Claim 1] the lead which is the lead wire for nonaqueous-electrolyte cells welded to the inside of the bag body which 
encloses a nonaqueous-electrolyte medium, a positive electrode, and a negative electrode, including a metal layer, and is 
electrically connected to the aforementioned positive electrode or the aforementioned negative electrode — a conductor 
and the aforementioned lead - the lead wire for nonaqueous-electrolyte cells characterized by what a conductor covers, it 
has the insulator welded to the inside of the aforementioned bag body, and the bridge-formation layer which the 
aforementioned insulator becomes from bridge-formation poly olefin resin is included for 

[Claim 2] the aforementioned insulator — the aforementioned lead — a lead wire for nonaqueous electrolyte cells 
according to claim 1 characterized by including the thermoplastic layer which pastes a conductor and consists of 
thermoplastic polyolefin resin 

[Claim 3] the aforementioned lead — a lead wire for nonaqueous electrolyte cells according to claim 2 characterized by 
the bond strength of the aforementioned thermoplastic layer to a conductor being 4.9 or more N/cm 
[Claim 4] Lead wire for nonaqueous electrolyte cells given in any 1 term of the claims 1-3 characterized by the gel molar 
fraction of the aforementioned bridge formation polyolefin resin being 20 - 90%. 

[Claim 5] Lead wire for nonaqueous electrolyte cells given in any 1 term of the claims 1-4 characterized by a bridge 
being constructed over the aforementioned bridge formation polyolefin resin by irradiation of ionizing radiation. 
[Claim 6] Lead wire for nonaqueous electrolyte cells given in any 1 term of the claims 2-5 characterized by being one 
sort or two sorts or more of mixture chosen from the group which the aforementioned thermoplastic polyolefin resin 
becomes from polyethylene, acid denaturation polyethylene, and an ionomer. 

[Claim 7] Lead wire for nonelectrolyte cells given in any 1 term of the claims 2-5 characterized by the aforementioned 
thermoplastic polyolefin resin being polypropylene or acid denaturation polypropylene. 
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* NOTICES * 

J^pan Patent Office is not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the perspective diagram showing the nonaqueous electrolyte cell by which the lead wire for 
nonaqueous electrolyte cells of this invention is applied. 

[Drawing 2] Drawing 2 is the cross section which met the A-A line or B-B line of drawing 1 . 

[Drawing 3] The plan showing the 1st lead wire which drawing 3 (a) requires for an example 1, and (b) are the cross- 
sectional views of the 1st lead wire. 

[Drawing 4] Drawing 4 is drawing of longitudinal section of the enclosure bag concerning an example 1. 
[Drawing 5] D rawin g 5 is the front view of the simulation cell concerning an example 1. 
[Description of Notations] 

14 — a bag body, 18a, the lead wire for 18b— nonaqueous electrolyte cells, 19a, and a 19b— lead -- a conductor, 20 — 
nonaqueous electrolyte medium, 21a, and 21b— an insulator, 22 — metal layers, 23a, a 23b- thermoplastic layer, 25a, 
and 25b— a bridge formation layer, 30 — positive electrode, and 32 — negative electrode 

[Translation done.] 
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